Purpose: Subacute necroti zing myelopathy(SNM) is a rare non-tumorous disease of spinal cord characterized by subacute clinical course of progressive neurological deterioration. We report MR findings of a patient with pathologically proved SNM.
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Subacute necrotizing myelopathy(SNM) or Foix Alajouanine disease is an uncommon disease that is clinically characterized by subacute progressive neurological deterioration and pathologically by spinal cord necrosis. The underlying pathophisiology of SNM has been believed to be venous hypertension caused by spinal dural arteriovenous fistula(AVF). However, the etiology has been the subject of controversy (1 , 2) Preoperative diagnosis of SNM is difficult unless a spinal dural AVF is demonstrated by angiography , and confirmative diagnosis is usually made by biopsy. MRI findings of SNM have been documented in a few reports (1 , 2) . We report MRI findings of a biopsyproved case 1 Oepartment of Radi 
CASE REPORT
A 56 -year -old man has suffered from progressive weakness and sensory loss of the lower extremitles and urinary and bowel dysfunction for 11 months. He was healthy until May 1992, when weakness in his right leg developed. The symptom has progressed slowly. In January 1993, weakness in his left leg occurred , and the patient could no longer rise or walk. Two months later , he developed sensory loss in both lower extremities and fecal incontinence and urinary dysfunction. At the time of admission in April 1393, there was a flaccid paraplegia. On neurological examination , deep tendon reflexes were absent in both legs , while preserved in the arms. The sensation of pain , temperature , vibration , position was impaired below T4 level and there was complete loss of sensation below T6 level. Cerebrospinal fluid(CSF) analysis showed that protein levels were elevated up to 3620 ng /d l. Electromyography(EMG) and nerve conduction velocity study suggested diffuse myelopathy i nvolving anterior horn cells. Tumor marker and basal hormone studies were normal. Initial MR imaging of cervic 。 Journal of the Korean Rad iologica l Society, 1994 ; 30 (4) : 639-642 thoracic spine obtained on April15 , 1993, revealed diffuse enlargement of the thoracic spinal cord from T2 through T7. The expanded cord lesion showed isointense signal on T1 -weighted image, and hyperintense signal on proton -density and T2 -weighted images. On contrast enhanced T1 -weighted image , there was dif fuse homogeneous enhancement of the expanded cord lesion at T3 -T6 levels ( Fig. 1) . There was no evidence of abnormal vascular structures suggesting spinal dural AVF. The patient underwent surgery with preoperative diagnosis of intramedullary tumor. At surgery, there was diffuse cord swelling and engorged veins on the dorsal surface of the cord , but no dural AVF was found. On the microscopic examination of path 이 ogic specimen , there were abnormal vascular channels in the background of necrotic tissue and gliosis , highly suggesting SNM . After operation , steroid therapy was done but the paraplegia persisted without improvemen t. Follow -up MRI obtained 2 months after operation showed persistent diffuse swelling of thoracic spinal cord with contrast enhancementatT8 -T11Ievels.
DISCUSSION
In 1926, Foix and Alajouanine described two patients with subacute myelopathy , in whom abnormal dilated tortuous vessels on spinal cord surface were revealed by postmortem examination . Later on , the association of this disease with arteriovenous malformation(AVM) of spinal cord has been reported , and Foix -Alajouanine disease was suggested to be a complication of spinal AVM that was caused by thrombosis within the abnormal vessels ofthe spinal cord (3 , 4) .
However, the underlying pathophysi 이 ogy of FoixAlajouanine disease is now believed to be spinal venous hypertension secondary to spinal dural AVF. It is widely thought that spinal dural AVF draining into the spinal medullary vein results in venous hypertension and leads to progressive intramedullary congestion and cord ischemia (5 , 6, 7) . The nidus of dural AVF is embedded in dura covering the proximal nerve root . Fig. 1 . T1-weighted image(a) shows diffuse enlargement of the thoracic spinal cord from the level of T2 through T7 and isointense signal of the lesion. T2-weighted image(b) shows hyperin tense signal. On contrast enhanced T1-weighted image(c) , there is diffuse homogeneous enhancement ofthe expanded cord lesion. At surgical biopsy , it was proved to be subacute necrotizing myelopathy and in the adjacentspinal dura. Mostofthespinal dural AVFs are found at or below the midthoracic level. This disease is more common in aged men. There is initial spastic paraparesis followed by flaccid paraplegia. Sensory deficit or paresthesia is almost always found , and bowel or bladder dysfunction miput ensue. The prognosis has not been well documented , but the reported prognosis was dismal(4, 7). Early obliteration of the dural AVF may eliminate the cause of venous congestion and stasis , prior to irreversible cord damage(4) ' After irreversible cord damage , however, significant improvement seems to be impossible. This disease usually does not respond to steroid therapy(1). The present case showed the clinical course and the pathologic findings similar to Foix -Alajouanine disease , which is pathologically characterized by abnormal intramedullary vascular channels in the background of gliosis and necrosis. Because the myelography and spinal angiography were not performed in the present case , the presence of spinal dural AVF was not completely excluded. Thus , in strict sense, our case does not meet the classic Foix-Alajouanine disease. However , no demonstration of abnormal vascular structures suggesting dural AVF on both MRI and operative findings strongly suggests the absence of spinal dural AVF. It remains controversial whether the SNM which is a path 이 ogic finding of Foix-Alajouanine disease is always associated with spinal dural AVF or not (1 , 2) .
Mirich et al (1) reported MR findings of pathologically proved 4 cases of SNM which had no identified underlying spinal dural AVF. The initial MR findings showed focal cord enlargement in all 4 cases. FOllow-up MRI showed cord atrophy in one case , further slight enlargement of cord in two cases , and no change in remaining one case. The lesions showed nonspecific T1 and T2 lengthening of the signal intensity on MR images in all cases and peripheral rim enhancement on contrast enhanced T1 weighted image in only one case. Meanwhile , Larsson et al (8) described MR findings of venous infarct of spinal cord in 3 cases with spinal dural AVF presented with acute or progressive myelopathy. The MR images showed focal enlargement of spinal cord in two cases and focal atrophy in one case at thoracic level. There were T1 and T2 lengthening of the signal intensity and diffuse enhancement of the cord lesion in all cases. In one case , MR image showed int Dong Gyu Na, et al ' MR Findings of Subacute Necrotizing Myelopathy SNM , the cord lesions of these cases are thought to have the same pathology considering the documented pathophysiology of SNM . The initial MR imaging ofthe present case showed MR findings similar to those of previous cases described by Mirich et al (1) . Contrast enhanced T1-weighted image showed nonspecific diffuse enhancement in the expanded cord , unl ike rim enhancement described by Mirich et al (1) . This suggests that the enhancement pattern of SNM is variable. As seen in the present case and previous cases reported by Mirich et al (1) , SNM may not be associated with spinal dural AVF.
Clinically and radiologically , it seems very difficult to differentiate SNM from primary intramedullary cord tumor or transverse myel itis (1 , 2) . And preoperative diagnosis of SNM is difficult to determine unless a spinal dural AVF is demonstrated by radiologic study. Only MR imaging findings of SNM including signal intensity and enhancement pattern have not so much value for the differential diagnosis unless a spinal dural AVF is demonstrated. MR demonstration of stable persistence of spinal cord lesion or atrophy over months or years with clinical findings of gradual progressive neurologic deterioration may be helpf비 in the diagnosis of SNM(1). 
